Background: An increasing frequency of snacks has been observed in meal pattern studies. Snacks can alter the diet because of their high-energy density and low-nutrient content or on the contrary. Objective: The prominence of snacks in energy intake and food consumption was assessed. Design: Dietary data were collected for 2007 adults by using a computer-assisted 48-h dietary recall in the national FINDIET 2002 survey. Energy intakes and food consumption were aggregated for snacks and for main meals. Results: Daily energy was mostly derived from main meals comprising traditional mixed dishes, milk and bread. However, a snack-dominating meal pattern was observed in 19% of men and 24% of women. This meal pattern was associated with urbanization in both genders and with physical work in men. Higher sucrose intake and lower intake of micronutrients were typical of the snack-dominating meal pattern compared to the others. Conclusions: As snacks appear to have a higher energy density and a lower content of micronutrients than main meals, a snackdominating meal pattern is inadvisable. However, further studies are needed to examine the association between meal pattern and health status. 
Introduction
Meals are everyday eating events structured by the frequency of food consumption, by food items appropriate to a meal and even by the order of dishes in the menu (Douglas and Gross, 1981; Mäkelä, 2000; Poulain, 2002) . Eating events have typically been categorized as either main meals (structured meals) or snacks (unstructured eating events between meals). These categories have been used in both cultural (Mäkelä, 2000) and nutritional studies (Kearney et al., 2001; Poulain, 2002) . Traditionally, and still in the 1990s, the European meal pattern has been based on three main meals, including breakfast (Bellisle et al., 1997; Roos and Prättälä, 1997; Winkler et al., 1999) . In Finland and Sweden, two hot meals per day have been more frequent than in the other Nordic countries (Mäkelä et al., 1999) . However, snacks are becoming increasingly popular (Poulain, 2002; Devine et al., 2003) and may be added to the diet or consumed in place of traditional meals (Bellisle et al., 1997; Poulain, 2002) . The concept of snacks is complex; it may comprise confectionery items or beverages only (Andersson and Rössner, 1996) , 'a snacking food' (like chips) or even light meals (Poulain, 2002; Chamontin et al., 2003) . The effect of snacking on dietary intakes has been examined (Longnecker et al., 1997; Roos and Prättälä, 1997; Poppitt et al., 1998; Legg et al., 2000; Bellisle et al., 2003; Chamontin et al., 2003; Hampl et al., 2003) , but results are contradictory.
The average daily food consumption and nutrient intake have been considered the most relevant and achievable estimates of diets in epidemiological studies (Aro et al., 1998; Heitmann et al., 2000) . These approaches, however, neglect the temporal distribution of eating events and the combinations of food items at each meal. Food-based guidelines for consumers may include preventive messages separately for the energy content of meals (Poppitt et al., 1998; Mäkelä, 2000; Poulain, 2002) . Information on food consumption and energy intake at meals can be used to develop a dietary plan and to give examples for recommendations (Kearney et al., 2001; National Nutrition Council, 2003; NNR, 2004) .
In an earlier Finnish study, Roos and Prättälä (1997) found the number of meals not to be associated with either quality or quantity of fat intake. In other studies, however, increased meal frequency has been associated with decreased cholesterol concentrations (Edelstein et al., 1992) , body-weight control (Kirk, 2000) and also with obesity (Bertéus Forslund et al., 2005) . The increasing frequency of snacks has been shown to correlate positively with total energy intake (Hampl et al., 2003) . Certain foods like potatoes may be included into the diet only by main meals (Poppitt et al., 1998; Kearney et al., 2001) and therefore the concept of a proper diet is strongly associated with main meals (Poulain, 2002) .
In addition, under-reporting of food consumption has increased in dietary surveys' being more frequent with snack-type eating events (Poppitt et al., 1998; Heitmann et al., 2000; Lafay et al., 2000) and with a varying number of snacks (Tooze et al., 2004) . For these reasons, the contribution of snacks to total energy intake should be ascertained. The aim of this study was to examine the prominence of snacks in the Finnish diet and to determine which foods are selected for snacks. Moreover, we wanted to establish the proportion of energy derived by a Finnish adult from snacks as opposed to main meals on an average day. The social background of persons with a snack-dominating meal pattern was also studied.
Subjects and methods
A cross-sectional population survey (FINRISK 2002) was carried out in spring 2002 to assess risk factors of cardiovascular diseases (Laatikainen et al., 2003) . A random sample (n ¼ 12 000) of adults aged 25-64 years stratified by sex, region and 10-year age group was drawn from the population register for six regions in Finland. Subjects were invited to a health examination (including body weight measurement) at the local health care centre and asked to complete a questionnaire covering such background information as general habits, habitual eating frequency, education and professional status. Subjects in a random subsample (n ¼ 3181) from five regions were asked to participate in a 48-h dietary interview (FINDIET 2002 by Männistö et al., 2003) . Of those invited, 64% participated, and 98% of these interviews were subsequently accepted (n ¼ 2007). The dietary interview covered all weekdays except Fridays. The FINDIET 2002 data for all subjects, including pregnant (n ¼ 17) and lactating women, were used in analyses.
Dietary interview protocol
Details of the dietary interview have been published earlier (Männistö et al., 2003) . Dietary data were collected by a computerized multiphased 48-h recall by trained nutritionists. A list of eating events with their times and places was compiled for each day. A detailed inventory of all food items and in each eating event followed, starting from the previous day and continuing to the day before yesterday. The name, food code, portion size and additional comments on each food and beverage were coded immediately in the dietary database according to standardized coding rules using inhouse software (Männistö et al., 2003) . The food composition database included 2100 foods and composite dishes. Portion sizes were estimated using food models, regular packages, household utensils and a picture booklet (Pietinen et al., 1988) . A written copy of each interview was produced, with participants checking all information at the end of the interview. The Finnish food composition database (KTL, 2002) was used to calculate energy and nutrient intakes and aggregate food consumption. The grouping of individual foods and beverages was modified according to earlier meal pattern studies (Roos and Prättälä, 1997; Lafay et al., 2000; Bellisle et al., 2003; Chamontin et al., 2003) .
Concepts of meal type and meal pattern
Identification of each eating event was based either on the time, the name or another description of the eating event given by the subject. According to coding rules, each eating event, even if it consisted of only a cup of coffee, was identified separately according to time. In ambivalent cases, the interviewer would clarify the name during the discussion. The interviewer selected the meal name from the following alternatives: breakfast, lunch, dinner, drink, evening snack, other snack and other eating event. To simplify the variety of meals, meal type was then divided into two categories: main meals and snacks. Main meals comprised breakfast, lunch and dinner. All eating events between main meals were considered snacks.
Energy intake and food consumption were aggregated for the two meal types (snacks and main meals), and the average intake over two days was calculated. The distribution of mean energy intake from snacks and main meals was described graphically over 24 h in 2-h intervals. To separate daytime and evening intakes, cut-off times of 0500 and 1700 were used (Stroebele and de Castro, 2003) . Energy density was defined as energy content per unit weight of food (kJ/100 g, Cucó et al., 2001) . The average energy density for snacks and main meals was calculated in two ways: for all foods and beverages and for foods and energy-containing beverages.
The difference in mean energy intake (kJ) between main meals and snacks was calculated to enable subjects to be grouped according to meal pattern. A negative difference (energy difference ¼ mean energy intake from main mealsÀmean energy intake from snacks) was coded as a snack-dominating meal pattern.
Daily nutrient intake was used to describe the diet by meal pattern. Background factors and also the habitual frequency Snacks -an element of energy and food intake M-L Ovaskainen et al of eating events from the background questionnaire were used as explanatory variables for a snack-dominating meal pattern.
Statistical methods
Food items were aggregated into 17 food groups to describe proportion of consumers by food group and to calculate the mean food consumption (g/day). In addition, the mean contribution of food groups to the energy content of snacks and main meals was determined. Analysis of variance was used to assess the difference in dietary intake between genders, the difference in energy density between meal types (within-subject effect) and the difference in nutrient intake between meal patterns for both genders. The day-to-day correlation coefficients for energy intakes were produced with the mixed linear model. A logistic regression model was used to analyse the association between background factors and the snackdominating meal pattern. The regions were aggregated as Southern Finland (including the capital region of Helsinki and Turku with its surroundings) and Northern Finland (including North-Karelia, Oulu and Northern Savo).
The data were analysed using the SAS statistical package (SAS, 1999). All analyses were performed separately for men and women.
Results
Background factors and degree of obesity of FINDIET 2002 participants are presented in Table 1 . The proportions of persons according to different eating event per day are also presented (Table 1) . Almost all participants had breakfast on at least one day (93% of men, 97% of women). Based on 48-h dietary recalls, Finnish men had an average of 6.0 (s.e. 0.05) and women 6.1 (s.e. 0.05) eating events per day. The mean (s.e.) number of snacks was 3.7 (0.05) in men and 3.8 (0.05) in women.
The average daily energy intake and fat content (as energy %) of the diet were higher in men than in women (Table 2) . Sucrose content was, however, higher in the women's diet. The 24-h energy intake is displayed graphically in Figure 1 . The energy intake from main meals had two peaks, at lunch and at dinner. Energy from snacks was mainly obtained during the evenings and nights. During the daytime energy was mostly derived from main meals, both for men and women (Figures 1 and 2) .
Participants reported consumption of 1554 different food items, and the mean number of daily food items consumed was 25 (range 3-49). The following food groups were represented in snacks for at least half of the Finnish adults: coffee or tea, milk products, bread, water, sweets, meat or fish, fats, sweet bakery goods and fruit or fresh vegetables (Table 3 ).
Most energy intake at snacks was derived from sweet bakery goods (14%), bread (14%), alcoholic beverages (13%) and milk products (12%) in men, and sweet bakery goods (18%), bread (14%), milk products (12%) and sweets and chocolate (19%) in women (Table 4) . At main meals, meat and fish dishes, potatoes and cooked vegetables contributed to energy intake.
The energy density (kJ/100 g) of foods and energy-containing beverages was higher in snacks than in main meals (Table 5 ). The day-to-day correlation coefficient for snack energy intakes was 0.19 in men and 0.37 in women, while for total energy intakes it was 0.25 in both genders. Detailed information published earlier (Männistö et al., 2003) . b Po0.0001 for the difference between genders in analysis of variance models; other explanatory variables are age and region.
Meal patterns were identified by the difference in mean energy intake (kJ) between main meals and snacks. A negative difference indicated a higher energy intake from snacks and was recorded as a snack-dominating meal pattern (Figure 3) . One fifth of men and one fourth of women were found to have a snack-dominating meal pattern. In men, daily energy intake was higher in those with a snackdominating meal pattern than in the others (Table 6 ). Daily Snacks -an element of energy and food intake M-L Ovaskainen et al nutrient intakes were given as absolute intakes, and in terms of intake per energy unit. Both men and women with a snack-dominating meal pattern had higher intakes (/MJ) of alcohol, sugars and sucrose and lower intake of several micronutrients (Table 6 ). Sodium content of the diet was also lower for those with a snack-dominating meal pattern than the others. Determinants of the snack-dominating meal pattern were region of residence in both men and women, professional status in men and age in women (Table 7) . This meal pattern was more typical in the southern than in the northern regions of Finland for both genders and was more frequent among male manual workers and farmers than among male nonmanual workers. The snack-dominating meal pattern was more prevalent in younger women than in older women. Neither self-reported number of habitual daily meals (data from baseline questionnaire) nor education changed the determinants of the snack-dominating meal pattern.
Discussion
Main meals in the 2000s are still the primary source of dietary energy, consistent with previous observations made in Finland (Roos and Prättälä, 1997; Mäkelä, 2000) and elsewhere (Winkler et al., 1999; Kearney et al., 2001; Poulain, 2002; Bellisle et al., 2003) . More energy (36% in men, 40% in women, Table 4 ) is now, however, derived from snacks than previously reported (33% in both men and women, Roos and Prättälä, 1997) . This result implies a tendency for higher contribution of energy intake from snacks.
The snack-dominating meal pattern was introduced in this study to indicate the relatively larger energy intake derived from snacks than from main meals. This meal pattern was observed in one-fifth of men and one-fourth of women, and it was more typical in urban Southern Finland than in the other study regions. New food trends have usually started in Southern Finland (Roos and Prättälä, 1997) , where the availability of different foods and dining places is much wider than elsewhere. Poulain (2002) has earlier reported simplified eating events to be prevalent in urban populations, particularly among females and white-collar workers. Conversely, in our study, the snack-dominating meal pattern was more frequent in male manual workers and farmers than in male nonmanual workers. A snack-dominating meal pattern may be caused among male manual workers by irregular working times, the lack of work canteens and larger energy requirements. Consistent with this, having lunch at a workplace cafeteria has been demonstrated to be associated with higher education in employed Finnish adults (Raulio et al., 2005) .
Food consumption and food items at main meals and at snacks may differ by country. We found the energy contribution from sweet bakery goods, other sweets and chocolate and alcoholic beverages to be higher in snacks than in main meals, a finding also reported by Bellisle et al. (2003) . In France, by contrast, tea and coffee were more typical at main meals than at snacks, while milk products were as typical at meals as in Finland. Cultural traditions Po0.0001 in repeated measures analysis of variance models. Meal type is a within-subject effect, and region and age group are between-subject effects. Figure 3 Empirical density function of Finnish adults for the difference in energy intake between main meals and snacks (energy difference (MJ) ¼ mean energy from main meals (MJ) -mean energy from snacks (MJ)). Negative value for the difference in energy intake ¼ a snack-dominating meal pattern.
Difference in energy intake (MJ)
Snacks -an element of energy and food intake M-L Ovaskainen et al obviously play a role in the food consumption at meals and meal rules may be more stable in some food cultures (Poulain, 2002; Bellisle et al., 2003) than in the Finnish or British (Chamontin et al., 2003) food culture. Main courses with meat or fish, a staple food and vegetables were typical of main meals in Finland, similar to main meals in France (Poulain, 2002) . Women (more so than men) in Finland preferred fruit and fresh vegetables also for snacks, consistent with reports in some other cultures (Kearney et al., 2001; Bellisle et al., 2003; Devine et al., 2003) . The energy density (MJ/100 g) of all foods and energycontaining beverages eaten at snacks was higher than that of main meals. However, lower intakes of micronutrients were observed in persons with a snack-dominating meal pattern compared with the others, which supports earlier results regarding the composition of snacks (Roos and Prättälä, 1997; Poppitt et al., 1998; Lennernäs and Andersson, 1999; Stroebele and de Castro, 2003) . Although, intake differences were slight, the associations between snack-dominating meal pattern and health status warrant further studies. Meal identification can be based on subjects' descriptions of the eating event, as in this study and in some previous reports (Winkler et al., 1999; Legg et al., 2000; Bellisle et al., 2003; Bertéus Forslund et al., 2005) . Other possibilities for identifying meal type have been based on the food composition of the meal (Andersson and Rössner, 1996; Lennernäs and Andersson, 1999; Poulain, 2002) or on the amounts consumed (Legg et al., 2000) . In an earlier Finnish study (Roos and Prättälä, 1997) , for example, breakfast with a warm dish was included in main meals, but breakfast composed of beverages only was included in snacks. We did not use information about food composition of meals to define meal types in this study. Defining breakfast as a main meal may thus lead to an underestimation in the number of snacks and in the energy intake from snacks. On the other hand, foods eaten in the evenings more often being defined as an evening snack may lead to an overestimation in the energy intake from snacks because distinguishing between an evening snack and a late dinner is not always possible. The difficulty in discriminating light meals from snacks has also been reported in other studies (Bertéus Forslund et al., 2002; Poulain, 2002; Chamontin et al., 2003; Devine et al., 2003) . This study used quantitative data collected by 48-h dietary recalls (two 24 h recalls) for meal pattern analyses (Lafay et al., 2000; Mäkelä, 2000) . The number of daily eating events was higher (about six) than figures reported in earlier studies in Finland (Roos and Prättälä, 1997; Mäkelä et al., 1999) or in other countries (Longnecker et al., 1997; Winkler et al., 1999; Bellisle et al., 2003) . Similar daily frequencies have been reported only in Sweden (Andersson and Rössner, 1996; Bertéus Forslund et al., 2002) . The multiphase interviewing procedure used here enabled complete recalling of eating events during the 2 days. However, habitual meal frequency cannot be estimated well with only two days of dietary recalls even for those with a regular meal pattern (Longnecker et al., 1997; Roos and Prättälä, 1997; Buzzard, 1998) . When we controlled for the effect of habitual meal frequency (from general habits in the baseline questionnaire) it confirmed the result of a snack-dominating meal pattern. Thus, the method of 48-h dietary recall proved to be sufficient for meal pattern analysis. The effects of weekdays and working status on meal frequency of interviewed days were not studied here.
While the number of eating occasions in this study may be accurate, the amounts or the number of food items may be under-reported. Legg et al. (2000) noted that the sizes of meals (especially breakfasts) over several days correlated moderately, but total intakes varied greatly. Two consecutive study days, as used here, may therefore have interdependencies with the number of eating events and the types of foods consumed (Longnecker et al., 1997; Lafay et al., 2000; Legg et al., 2000) . Variation in the diet may be underestimated for this reason, as well as because information on seasonal differences was missing. Under-reporting of snacks, particularly for those having frequent snacks (Tooze et al., 2004) , has been found to be more common than under-reporting of main meals (Bellisle et al., 1997; Poppitt et al., 1998; de Castro, 2000; Lafay et al., 2000) . Coverage of snacks in the interviewing procedure should therefore be controlled with an adequate number of questions and memory aids (Buzzard, 1998) .
Differences between participants and nonparticipants have been studied in earlier FINRISK surveys (Jousilahti et al., 2005) . The study population here represented 64% of persons invited, and nonparticipation has previously shown to be associated with high mortality (Jousilahti et al., 2005) . Thus, the poor participation probably limits the generalization of our results. We found differences in a snackdominating meal pattern by age only for women, although irregular eating events are typical of young adults in both sexes (Kearney et al., 2001) . Modern sedentary lifestyle combined with more eating events (Bertéus Forslund et al., 2002) may lead to excessive weight, but the evidence has thus far been weak (Bellisle et al., 1997) or nonexistent (Hampl et al., 2003) . Restrained eating has not been noted (Legg et al., 2000) to affect energy intakes of snacks and main meals differently. In an earlier study (Hampl et al., 2003) , 'multiple-snackers' were observed to consume more energy Snacks -an element of energy and food intake M-L Ovaskainen et al than 'never-snackers'. The associations between frequent snacks, lifestyle, health status, obesity and dietary restraint warrant further studies.
In conclusion, a snack-dominating meal pattern is incompatible with nutrition recommendations (NNR, 2004) due to selection of nutrient-poor food items.
